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PROJECT OVERVIEW 

Provide new data to inform management 
of  reclamation facilities in the upper Snake 
River basin (USRB)

1) Expand existing hydrologic 
monitoring in the Henrys Fork to the 
entire upper Snake river system

2) Develop new methods to predict 
seasonal natural water supply over the 
watershed



PROJECT LOCATION

ÅUpper Snake River basin (USRB)

ÅSnake River watershed upstream of  Menan, ID

ÅIncludes Henrys Fork, South Fork, and Snake 

Headwaters sub-watersheds

ÅStorage reservoirs include: Island Park Reservoir, 

Henrys Lake, Grassy Lake, Palisades Reservoir, 

Jackson Lake



PROJECTGOALS

1) Provide continuously updated daily-scale and real-time hydrologic data to support science 

and management throughout the upper Snake watershed.

2) Develop subwatershed-scale seasonal predictive models of (unregulated) water supplyand 

reservoir operations in this watershed.

3) Support development of  the next generation of  physically based short-term snowmelt runoff  

models to improve reservoir operations during the spring and early summer.

In simpler terms: Improve our knowledge of  out how much water is in the watershed, when 

that water turns to streamflow, and when it is needed by downstream users



EXPANDING EXISTING 

HYDROLOGIC MONITORING 

ÅCompile existing climate, regulated 

streamflow, and reservoir storage data 

ÅUsing long-term weather, stream gaging, 

reservoir level, and irrigation diversion 

stations in the USRB

ÅDevelop a predictive model of  water-rights 

priority based on publicly available data

ÅPredict surface-water irrigation demand for 

the SRH ahead of  the irrigation season.

ÅChristina Morrisett & Rob Van Kirk are 

leading this effort 

HFF



PREDICTING SEASON UNREGULATED 
WATER SUPPLY: SEASONAL SNOWPACK

Å>70% of  all precipitation in the upper Snake watershed falls 
as snow during the cool season 

ÅWater accumulates as seasonal snowpack in fall-winter an 
melts in spring-summer

ÅThis accumulated Snow Water Equivalent (SWE) is the 
regionõs main natural water supply

ÅIdeally, we would know:

ÅHow much SWE 

ÅWhen it will melt 

ÅHow much ends up as streamflow

e.g., Li et al. (2017); Van Kirk (2020)



PREDICTING WATER SUPPLY DURING 

SNOWMELT 

ÅAccurately predicting snowmelt timing and magnitude is 

difficult , and a large source of  uncertainty in water supply 

forecasting

ÅWhy is it so hard to get this right?



HOW DOES SNOW MELT?
Weather has the main impact 

х/

Sensible Heat
Air temperature, wind speed

Latent Heat
Phase change: melting, 

freezing

Longwave Radiation
Emitted based on 

temperature of object
Solar Radiation

Sun angle, latitude

Main driver of melt 
in mid -latitude 

Snowpacks

Snowpack

Ground
e.g., DeWalle & Rango (2008)



PREDICTING WATER SUPPLY 

DURING SNOWMELT 

ÅWhy is it so hard to get this right?

ÅWeather is hard to predict, and impact of  weather on 

snowmelt varies by season 
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Å Even in two years with identical spring conditions, 

snowmelt can behave differently based on winter 

history

?



PREDICTING WATER SUPPLY DURING 

SNOWMELT 
?
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Å Timing of  snowmelt onset (a, b, c) and different snowmelt rates 

(1, 2, 3, 4) can result in different runoff  efficiencies and 

operational practices

Å Snowmelt character can determine streamflow response

Å No two seasons are exactly alike!

a

b
c

e.g., Hale et al. (2023)



PREDICTING WATER SUPPLY DURING 
SNOWMELT 

SWE

                     

SWI

                    

Streamflow

Year 1 Year 2

Later Earlier

Example scenario (not always true)

Take Away: Real time knowledge of  snowmelt 

timing, rate, and magnitude will help improve 

springtime streamflow forecasts
Snowmelt-to-streamflow response can vary 

seasonally and regionally 

Higher Runoff Efficiency Lower Runoff Efficiency 

e.g., Newcomb et al. (2024)



PREDICTING WATER SUPPLY DURING 

SNOWMELT 

ÅWhat tools do we have currently?

ÅSNOTEL Sites

ÅReal time SWE & snow depth at specific 

points in a watershed 

ÅDesigned to establish calibrated relationships 

with streamflow

ÅVery informative, widespread

ÅHave limitations 

ÅGenerally don't represent highest elevations 

ÅSimilar terrain between sites 

ÅLimited sensors

NRCS



PREDICTING WATER SUPPLY DURING 

SNOWMELT 

ÅWhat tools do we have currently?

ÅStatistical relationships between SNOTEL and streamflow

ÅVery useful if  there is a long historical record

ÅHighly effective, simple, accurate under many conditions

ÅAlso has limitations

ÅPerformance declines when there are unrepresented conditions, 

outside of  historical norms

ÅRelies on long records

ÅNon-physical (i.e., not directly simulating what controls melt)

SNOTEL

Measured 

Streamflow



WHAT WEœLL DO

ÅStep 1: Expand monitoring network by 

installing 6 new sites 

ÅIntegrate data collected from these sites into 

existing operations practices

Å3 near existing SNOTEL locations:

Å Island Park

Å Togwotee Pass

Å Salt River Summit

Å3 sites in new locations

Å Western end of  the Madison Plateau

Å Northern Big Hole Mountains

Å Western side of  Teton Pass



WHAT WILL THESE SITES LOOK LIKE?

ÅMovable, semi-permanent towers

ÅRemote transmission of  data via cellular network

ÅMinimal maintenance

ÅEach station will be configured to optimize information recorded at a 

given location

ÅFocus will be on measuring variables that control snowmelt 

ÅSolar radiation (incoming sunlight)

Å Longwave radiation (thermal energy emitted by clouds, trees, ground)

Å Temperature, humidity

ÅWind speed, direction

ÅPrecipitation 

Example of  a similar station

Image: William Roe (UofU)



CO-LOCATED SITES

Å3 near existing SNOTEL locations:

Å Island Park

Å Togwotee Pass (within 1 mile)

Å Salt River Summit

ÅSupplement existing records

ÅProvide new monitoring variables (wind speed, 

humidity, 4-component radiation, etc.)

ÅMostly high-elevation, snow-dominated 

regions, accessible

ÅPlacement in adjacent land cover types

Å Forested/meadow, unburned/burned
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Salt River Summit  9/4/25 

Potential site location in burned forest 

(adjacent to SNOTEL)

SELECTED CO-LOCATED SITE

SNOTEL

Station will be directly adjacent to SNOTEL, but provide supplementary measurements in burned canopy



NEW SITES

ÅSpatially underrepresented terrain

Å High elevations

Å Unconventional locations for snow-study sites

ÅHydrologically significant

ÅRelatively accessible year-round

1) Forested site on Madison plateau

2) Near-ridgeline site at northern end of  Big 
Hole Mountains

3) Open South-facing meadow on western 
side of  Teton Pass
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SELECTEDŔNEWŕ SITE

SNOTEL

Teton Pass West 9/2/25 

Potential site location 

in meadow (adjacent 

to WYDOT tower) WYDOT tower

Station will be far from any SNOTEL site, but still near existing meteorological instrumentation 


